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SERVICE INSTRUCTIONS 
REGENCY MA-164, 165, 166 & 300 
ADJUSTABLE TONE SQUELCH (CTCSS) SYSTEMS 


A. GENERAL DESCRIPTION 


The Regency adjustable tone squelch systems are available as a factory 
installed option or as a kit for Regency transceivers. This option equips the 
radio for operation on systems using Continuous Tone Controlled Squelch Systems 
(CTCSS) . 


The MA-165 is the basic tone squelch option. The MA-164 is identical to the 
MA-165 except for the addition of a message light latch. For repeaters, the MA-166 
"Encode Only" version may be used. The MA-300 circuitry is identical to the MA-165 
but the board is tailored to fit the BTH 200 and MCU 20 series radios. 


A block diagram of the tone system is shown in Figure 1, parts layouts are 
given in Figure 2, 3 and 4 and full schematics are shown in Figures 5, 6 and 7. 


B. CIRCUIT DESCRIPTION (Refer to Fig. 1, page 5, schematics pages 10, 11 and 2 eS) 


Tone Receiving Condition (MA-164, MA-165 and MA-300 only) 


Audio from the receiver discriminator is fed into the tone squelch board at 
terminal A2, and passes through the High Pass Filter IC601A, and back to the receiver's 
audio amplifier circuits at terminal A3. The high pass filter removes the CTCSS tones, 
which are below the normally utilized speech frequencies, so they will not be heard 
on the receiver loudspeaker. 


Audio from the receiver discriminator (A2) is also fed into an active filter, 
consisting of IC601B, IC602A and IC602B. This filter is a high 9, bandpass filter, 
that can be tuned for operation on any of the CTCSS tone frequencies. The components 
of the filter which determine the operating tone are precision resistors and 
Capacitors: R601, R603, R604, R605, R606, C601 and C602. 


If the received tone is the proper one, as determined by the bandpass filter, it 
will be present in the output of IC602A and will be amplified by IC603A, and then 
rectified to a D.C. signal by the tone rectifiers CR601 and CR602. This D.C. signal 
is then amplified further by the D.C. amplifier, IC603B. The output of IC603B is 
normally high, and goes to a low voltage upon receipt of proper tone. This output 
appears at terminal K7, which connects to the corresponding terminal K7 on the receiver 
chassis, and is used to disable the receiver audio section when no tone is being 
detected. In the MA-164, the output of IC603B is also fed to the logic circuit IC604, 
where 9603 saturates and turns on the message light when a tone is detected. 


Transmitting and Monitoring Condition: 


Both the block diagram and the full schematics show a terminal point K5, 
which is connected to the hang up button on the back of the microphone. When the 
radio is installed, the microphone hanger is connected to the chassis (ground) of the 
automobile, either by being mounted on a metal portion of the vehicle, or by a suitable 
wire to the vehicle ground. When the microphone is in its hangar, point K5 is grounded; 


this is the normal "receive" condition of the tone squelch system. Operation 
of the system in the "receive" condition has been described above. Xk5 and its 
associated circuitry has been omitted from the MA-166. 


When the microphone is removed from the hanger, point K5 becomes ungrounded 
causing the base of Q601 to go positive. This causes the collector of 9601 to 
drop to a tenth of a volt or so, causing Q602 to be turned "off", removing the 
effective short circuit that the collector had been creating across the junction 
of R624 and R622. With this short removed, a feedback path around the bandpass 
filter, through IC603A, R624, R622 and C607 is created. This is determined by 
its frequency determining elements. This oscillation output is amplified by IC603B 
to cause a low voltage at K7, just as it would if it were receiving an incoming 
tone signal, permitting the audio system to operate. 


Summarizing the above, when the microphone is off-hook, K5 is ungrounded, 
the bandpass filter begins to function as an oscillator, and pin K7 goes low, 
allowing the receiver to operate. During the time that the microphone is off- 
hook, and prior to the time that the microphone has been depressed for trans- 
mitting, the receiver will hear any signals on the channel regardless of whether 
or not they have the proper CTCSS tone. This is the "monitoring" condition of 
the radio. 


The oscillation output of the bandpass filter is fed to U2, and thus to the 
modulation section of the transmitter. When the transmitter is activated by 
pushing the microphone button, it is modulated by the CTCSS tone. 


The amplitude of the tone voltage sent to the transmitter is controlled by 
R616, which is the control for adjusting the amount of modulation deviation caused 
by the tone. After the transmitter has been adjusted for proper modulation de- 
viation on speech, according to the instructions given in the transmitter tuning 
procedure, R616 should be set to provide tone modulation deviation of plus and 
Minus 500 Hz. 


Cy, INSTALLATION 


Mount the option board as indicated in Figure 8,with the two sheet metal screws 
supplied, by inserting the screws from the solder side of the P.C. board. (Both the 
top and bottom covers will need to be removed.) 


Plug the jumper kit onto the option board pins by matching the pin symbols, 
with the sleeves on the wired receptacles (Figures 3, 4 and 5) 


Remove J0204 from the radio (pins A2 and A3) and insert the receptacles to the 
proper pins, (as indicated in Figure 8) from the cable on the option board by matching 
pin symbols with the sleeves on the wired receptacles. 


NOTICE 


Earlier production Model Micro-Com H 40's had a 10K, 4W, 10% resistor in 
the R229 location. For optimal MA-164 performance, install an 18K, 4W, 10% 
resistor in this location. 


De ADJUSTMENT PROCEDURE 


Adjusting the Tone Frequency: 


The tone frequency is determined by (a) the insertion of jumpers to determine 
which of three bands of operation is desired, and (b) the adjustment of a precision 
potentiometer to determine the specific tone frequency. 


For purposes of installing the jumpers, the total CTCSS frequency is divided 
into three bands, the low band being 67.0 Hz to 114.8 Hz; the middle band 110.9 Hz 
to 192.4 Hz, and the high band 192.4 Hz to 250.3 Hz. 


Figure 2 shows the jumper locations. Determine which band includes the 
desired frequencies, and insert (or remove) jumpers according to the following 
chart: 


67.0 Hz to) 114.8 Hz Low Band JU601,JU602, JU603, JU604 
; are all removed. 


L190.9 Hz to 19214 Fz Middle Band JU601,JU603, in place. 
JU602,JU604 removed. 
192. 4,02 ptO4250 . 3.Hz High Band JU602,JU604 in place. 


JU601,JU603 removed. 


After soldering or unsoldering jumpers, at least five minutes should elapse 
before making any final frequency adjustment. This is necessary to permit the 
precision resistors and capacitors in the vicinity of the soldering points to 
stabilize in temperature. 


Final frequency adjustment must be made with the tone board installed in the 
radio. Put the unit into the "monitor and transmit" condition by lifting the 
microphone off the hook. Turn the tone output potentiometer R616 fully counter 
clockwise and connect the tone measuring equipment to point U2. Carefully adjust 
a precision potentiometer to obtain the wanted tone frequency. Turning the pot 
clockwise increases frequency. 


Caution: Accurate frequency setting is necessary on CTCSS (tone squelch) 
systems. When making the above adjustments, be sure that you set 
the tone as precisely as possible. If the tone board is to operate 
on a system using reed type tone boards, be sure that your frequency 
setting is’ wathin .lfor ..2° Hz if possible. Especially on reed tone 
systems, it is advisable to measure the tone frequency of several 
of the existing units; it is not safe to assume that the system is 
really operating on exactly the frequency stamped on the nameplate. 


It is recommended that a tone generator and an X-Y scope be used to 
obtain a lissajois pattern on the scope. The generator should have 

a resolution of .1% of the desired CTCSS tone frequency (i.e., if 

tone frequency desired is 100 Hz, the tone generator should be 

accurate to 100.0 Hz). Set the generator to desired frequency and 
connect the generator to the horizontal input of the scope. Connecting 
the vertical input of the scope to U2 (on the tone board) a lissajous 
pattern is obtained. 


Setting Tone Modulation Deviation: 


Insert a 500 millivolt, 1000 Hz tone into pin 4 of the microphone jack. Adjust 
ne transmitter deviation control to obtain +5 KHz peak modulation deviation (or 
nosen system modulation deviation). Remove injected signal and adjust CTCSS tone & 
eviation control (R616) to desired system tone deviation (typically 500 Hz). 


Setting Tone Receive Threshold (MA-164, Ma-165 and MA-300 only): 


With transceiver in receive condition, and the microphone hang up button 
rounded to the transceiver chassis, inject a signal of the appropriate frequency into 
ne transceiver antenna jack. Modulate this signal at the desired CTCSS tone 
requency, with a deviation of one-half of the desired system tone deviation (e.g., if 
system CTCSS tone deviation of 500 Hz is desired, generator deviation would be +250Hz). 
ijust R610 (on the tone board) until the signal just opens the tone squelch system, 
nd allows the receiver audio to function. 


» SPECIFICATIONS (with Microcom L50,H40,U15,U30 Series Radios) 
1. CTCSS Code Freq. Range 67-114.8 Hz (Band 1) tunable within band 


110.9-192.4 Hz (Band 2) 
192.4-250.3 Hz (Band 3) 


2EeSCTCSS Moduracionecapanis ly -9 to I KHz Deviation, factory * set (at .SKizeuewe 

3. Pre Transmission Monitor Microphone hangup activated 

4. Tone Squelch Opening 400 ms (max.) 

5. Receiver Hum and Noise SSedb (type) @ 
6. Encoder Response Time 10 ms (max.) (after hangup cycle) 


500 ms (typ.) hangup cycle 


7. Tone Distortion on Transmit 2% (max.) 

8. TX Intermode Distortion 15% (max.) 

9. Frequency Stability +.5% (max.) -30 to +60°C 
10. Sensitivity 6 db SINAD (max.) 


-20 UY Opening (typ.) 
@ +.5 KHz deviation 


Li. pCurrentseDrain 60 ma (max.) @ 13.8v 
(Pl) MA-164, MA-165, MA-166, MA-300 
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> CAPACITORS 


PARTS LIST 


MA-164, MA-165, MA-166, MA-300 


DESCRIPTION 


2700pf 2% 500V(SM) 
2700pf 2% 500V(SM) 
-1,£ 20% 12V (mc) 
.0047 10% 100V (My) 
.0C68m£f 10% 100V (My) 
.0047mf 10% 1OOV(mMy) 
.lmf 20% 12V(MC) 
.022mf 10% 100V(mMyY) 
.lmf 20% 12V (MC) 
50mf 10V(ELECT) 

1 mf 16V(ELECT) 

lmf 16V (ELECT) 
lomf 20% 25V (TANT) 
lmf 20% 15V (TANT) 
10Omf 20% 25V(TANT) 
lomf 20% 25V (TANT) 
A7p£ 50V(RD) 

47p£ 5OV(RD) 

47p£ 50V (RD) 

150pf 20% 50V(CD) 
150pf 20% 50V(CD) 
150pf 20% 50V(CD) 
150pf 20% 50V(CD) 
150pf 20% 50V(CD) 
150pf 20% 50V(CD) 


_PART # 


1504-0272=205 
1504-0272 205 
1502-0104-005 
1508-0472-610 
1508-0682-610 
1508-0472-610 
1502-0104-005 
1508-0222-610 
1502-0104-005 
1513-0500-001 
1513-0010-002 
1513-0010-002 
1515-0100-005 
1515-0010-003 
1515-0100-005 
1515-0100=005 
1524-0470-002 
1524=0470-002 
1524-0470-002 
1523-0151-002 
1523-0151-002 
1523-0151-002 
1523-0151-002 
1523-0151-002 
1523-0151-002 


aie. 


MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164 

MA-164, 
MA-164 

MA-164 

MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 
MA-164, 


USAGE 


MA-165, 
MA-165, 
MA-165, 
Ma=165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 


MA-165, 


MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 


MA-166, 
MA-166, 
MA-300 
MA-300 
MA-300 
MA-300 
MA-166, 
MA-300 
MA-166, 
MA-166, 
MA-~ 300 
MA-300 


MA-300 


MA-166, 
MA -166, 
MA-166, 
MA-166, 
MA-166, 
MA-166, 
MA-166, 
MA-166, 
MA-166, 


MA=300 
MA-300 


MA- 300 


MA-300 
MA-300 


MA- 300 
MA-300 
MA-300 
MA- 300 
MA-300 
MA-300 
MA-300 
MA-300 
MA-300 


RESISTORS 


DESCRIPTION 


-250K(VAR) 


200K (MF) 
301K (MF) 
301 K(MF) 
453K (MF) 
301K (MF) 
453K (MF) 
47ohm 
330K 
220K (VAR) 
10K 

10K 
680K 
18K 

22K 

10K (VAR) 
47K 
100K 
4.7K 
47K 
820K 
680K 
220K 
680K 
1.2M 
4.7K 

1K 
1800hm 
1K 
820o0hm 


1500hm (Comp) 


47K 
15K 
220K 
82K 
15K 
100K 


_PART # 


4751-0254-007 
4709-3402-401 
4709-3402-402 
4709-3402-492 
4709-3402-404 
4709-3402-402 
4709—3402-404 
4701-0471-042 
4701-0334-042 
4751-0224-002 
4701-0103-042 
4701-0103-042 
4701-0684-042 
4701-0183-042 
4701-0223-042 
4751-0103-002 
4701-0473-042 
4701-0104-042 
4701-0472-042 
4701-0473-042 
4701-0824-042 
4701-0684-042 
4701-0224-042 
4701-0484-042 
4701-0472-042 
4701-0472-042 
4701-0102-042 
4701-0181-042 
4701-0102-042 
4701-0821-042 
4700-0151-042 
4701-0473-042 
4701-0153-042 
4701-0224-042 
4701-0823-042 
4701-0153-042 
4701-0104-042 


alee 


(All Resistors are +10%, %W, unless otherwise noted.) 


USAGE 


MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 
MA-165, 


MA=-165, 
MA-165, 
MA-165, 


MA-165, 
MA-165, 
MA-165, 
MA-165, 


MA-165, 


MA-166, 
MA-166, 
MA-166, 
MA~166, 
MA-166, 
MA-166, 
MA-166, 
MA-166, 
MA-166, 
MA-300 
MA- 300 
MA-300 
MA-300 
MA-300 
MA-166, 
MA-166, 
MA-166, 


MA- 300 
MA- 300 
MA-I66, 
MA-300 
MA- 300 
MA-300 


MA-300 
MA-166, 
MA~300 


MA-300 
MA-166, 
MA- 300 
MA-300 


MA-300 


MA-300 
MA-300 
MA-300 
MA- 300 
MA- 300 
MA- 300 
MA- 300 
MA-300 
MA-300 


MA-300 
MA- 300 
MA~300 


MA-300 


MA- 300 


MA=-300 


@ 


@ dices 


LOCATION 


CR601 
CR602 
CR603 
CR604 
CR605 


TRANSISTORS 


LOCATION 
Q601 


INTEGRATED CIRCUITS 


pial 


' Zener 8.2V 


Sil 
Sil 


SCR O 
Sil NPN 


Sil NPN 
Sil NPN 


DESCRIPTION 


Dual Op Amp 
Dual Op Amp 
Dual Op Amp 


Quad Nor Gate 


_PART # 


4805-1241-200 
4805-1241-200 
4808-0000-009 
4805-1241-200 
4805-1241-200 


PART # 
4801-0000-010 


4801-0000-010 
4801-0000-010 


_PART # 


3130-3167-909 
3130-3167-909 
3130—-3167-909 
3130-3157=621 


-l|7- 


USAGE 


MA-164, MA-165, MA-300 
MA-164, MA-165, MA-300 
MA-164, MA-165, MA-166, MA-300 
MA-164, MA-165, MA-300 
MA-164, MA-165, MA-300 


USAGE 
MA-164, MA-165, MA-300 


MA-164, MA-165, MA-300 


MA-164, 


USAGE 
MA-164, MA-165, MA-166, MA-300 


MA-164, MA-165, MA-166, MA-300 
MA-164, MA-165, MA-166, MA-300 
MA-164 
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